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INTRODUCTION  
 
The word ‘Identity’ plays an important role in  
• The persons who are alive 
• The bodies which undergo decomposition  
• The bodies which undergo mutilation 
• The persons who are dead in the recent past[1]. 
 
The identification by visual means becomes very tough in following cases 
of 
• Industrial explosions 
• Fire accidents 
• Aeroplane accidents 
• Severe earth quakes[1] 
 
 The skeletal remains of a person who was a victim of the flood in 
Chennai in December 2015 was brought to the mortuary of Rajiv Gandhi 
Government General Hospital, Chennai for post-mortem on 2018. 
Estimation of stature from this skeletal remains played an important role in 
the identification of this particular individual. 
 
 Corpus delicti (in latin language ‘corpus’ means body, ‘delictum’ 
means crime) is the principle in legal medicine which requires the proof of 
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crime positively before some person can be convicted (declare someone to 
be guilty of a jury or the decision of a judge in a court of law) of committing 
that crime[31]. 
 
 The stature of an individual, the age of an individual and the sex of an 
individual are the three main characteristic which plays an important role in 
the identification of the person[1]. In jurisprudence of medicine and by the 
experts of medico legal field and in the field of anthropology, the 
identification of an individual by prediction of stature plays a key role. In 
the field of anthropology, estimation of stature from amputated limbs or 
parts of limbs plays a key role[2]. 
 
 Regarding the stature, estimation of stature from various body parts 
especially from the anthropometric measures of bony parts many regional 
and international studies have been made. In view of estimation of stature 
from hand and finger dimensions, there is a wide variation from one country 
to another country and from one region to another region and from one 
place to another place. In this study of stature from hand and finger 
dimensions from the medical students of Madras Medical College, Chennai 
600003 (TamilNadu) assumes valuable deal of interest and importance. 
 
 Anthropology deals with culture and societies of the human and their 
development. The nutrition of a person, race of a particular person and the 
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ethnicity plays an important role in individuals growth and development. 
The physical anthropology is an important part of anthropology which deals 
with study of physiological and biological study of human beings. In is 
study, anthropometric measurements like total hand length and breadth 
dimensions of right and left hand and ring finger length and index finger 
length are taken in to consideration. The sex of the individual ,age of the 
individual  are taken in to consideration in the estimation of stature . 
 
The below pictures is the cases of deceased body of  train traffic 
accident  came to our mortuary for postmortem. In these cases the facial 
identity is not possible due to crush injury to face. The both lower limbs of 
this case had a crush injury. Now in this cases, stature estimation from hand 
and finger dimensions play a significant role. 
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AIMS AND OBJECTIVES 
 
a) In order to derive the stature correlation with  hand length, hand breadth , 
ring finger lengh and index finger length. 
b) To derive multiple regression formulae and simple regression formula 
for stature estimation of both male and female from  
1) The length of right hand of an individual. 
2) The length of left hand of an individual. 
3) The breadth of right hand of an individual. 
4) The breadth of left hand of an individual. 
5) The length of  index finger of right hand. 
6) The length of  index finger of left hand. 
7) The length of ring finger of right hand. 
8) The length of  ring finger of left hand. 
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REVIEW LITERATURE 
Stature of an individual: 
 The word stature means height of the body or  length of a body of an 
individual[3].  It is the significant criteria for individual identity. The 
identification of an individual is incomplete with out explaining his/her 
height[4]. 
 
The variation in stature: 
 The stature varies by 1.5 cm to 2 cm at different period of times a 
day. Due to decreased elasticity of the individual’s discs of inter vertebral 
coloumn and the  muscles of person’s vertebral coloumn in the afternoon 
period and evening period, stature is less in this times. Malnutrition and 
advancing years of age plays a role in reducing stature. 
 
 When the life of the human being starts inside the uterus, the stature 
begins to increase and reaches its maximum up to twenty years of age. Then 
the stature begins to decrease to an insignificant amount with further 
increase in age of the human being[3]. For each year there will be a gradual 
decrease in the stature by about 6/10 millimetre per year, after the age of 
30[1].The senile degeneration-A natural process is the reason for decreasing 
dimensions of height after third decade of age.After death the length of the 
stature increases by 2 cm due to relaxation of knee joint and hip joint and 
vertebral disc (loss of muscle tone) and the vertebral curvature flattens(due 
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to loss of the tensioning effect of para spinal muscles on vertebral 
muscles.In post mortem period ,as the decomposition process sets in ,joints 
become lax and loss of tension in intervertebral disc will tend to shorten the 
spinal column and total height reduced by 1 cm[1,3]. 
 
Anthropometry[31] : 
 In criminal identification, first scientific method called anthropometry 
was done by alphonsebertillion in the year 1853-1914. 
 
 It is also known as Bertillon system. 
 
Anthropometry includes[31]: 
 Marks on the bodysuch as tattoo marks, scars andmoles. Photographs 
of the right profile and front view of the head are also taken.Descriptive data 
like hair colour ,eyes, complexion, shape of nose,ears and chin.Body 
measurement like height,antero posterior diameter of trunk and head,length 
of the middle finger ,left little finger,dimensions of outstretched arms 
etc(eleven such measurements). 
 
Importance of anthropometry in foetus: 
 The various measurements like crown to heel length, crown to rump 
length, head circumference, foot measurements, chest measurements 
detected in ultrasonogram is used to predict the approximate gestational age 
of the foetus. 
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Rule of Hasse[31]: 
 It is the approximate method of calculating the age of the foetus. The 
foetal length is measured in centimetres from crown to heel. The square root 
value of the length of foetus in cm gives the age of the foetus in first five 
months of intra uterine life. The crown heel length in cm divided by five 
gives age of the foetus in months during the last five months of intra uterine 
life. 
 
Foot measurements in gestational age[31]: 
 The foot length of 4.5 cm of the foetus corresponds to 24 weeks of 
gestational age. The foot length of 5.4 cm of the foetus corresponds to 28 
weeks of gestational age. The foot length of 6.4 cm of the foetus 
corresponds to 32 weeks of the gestational age. The foot length of 7 cm of 
the foetus corresponds to 36 weeks of gestational age. 
 
Comparison of growth curves between girls and boys: 
 For adolescent age groups , the spurt of growth happens at the age of 
ten to twelve years for girls and tweve to thirteen years for boys.The growth 
in stature extends up to sixteen to seventeen years in girls and eighteen years 
in boys[8]. 
 
 The boys and girls of the adolescent age gain twenty five % of the 
height of an adult and fifty percent of an weight of an adult during the 
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puberty period.When the spurt of puberty occurs boys will exhibit muscular 
nature but the girls show fat deposition in characteristic distribution of 
females.The spurt in growth occurs in three stages.first stage is known as 
prepubescent phase which includes moderate increase in velocity of 
height.The second stage is known as pubescent phase in which there is a 
rapid increase in height and weight.The third stage is known as post 
pubescent phase in which the growth velocity decelerates but the gain in 
weight continues after the gain in height stops due to epiphyseal fusion of 
bones[8]. 
 
The Ratios of the body[7]: 
 At birth ratio between the upper segment(numerator) and lower 
segment(denominator) of an human is 1.7:1.Then leg length shows higher 
increase compared to dimensions of trunk.At the age of ten to twelve years, 
the ratio between upper and lower segment of the body is one : one. 
Martin classification of stature of an adult[10]: 
 Very short is 130 cm  to 149.9 cm and 121 to 139.9 cm respectively 
.Short is 150 cm  to 159.9 cm and 140 to 148.9 cm for male and female 
respectively. Lower medium is 160 cm   to 163.9 cm and 149 cm to 152.9 
cm in male and female respectively. Medium is 164 cm to 166.9 cm and 153 
cm to 155.9 cm for male and female respectively . Upper medium is 167 cm 
to 169.9 cm and 156 cm to 158.9 cm for male and female respectively. Tall 
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is 170 cm to 179.9 cm and 159 cm to 167.9 cm respectively . Very tall is 
180 cm to 199.9 cm and 168 cm to 186.9 cm for male and female 
respectively. Giant is greater than or equal to 200 cm and 187 cm for male 
and female respectively. 
 
Schmidt classification of stature[10]: 
 Very short is lesser than or equal to 152.9 cm and 141.9 cm for male 
and female respectively. Short is 153 cm to 162.9 cm and 142 cm to 150.9 
cm for male and female respectively. Lower medium is 163 cm to 166.9 cm 
and 151 cm to 154.9 cm for male and female respectively. Medium is 167 
cm to 169.9 cm and 155 cm to 157.9 cm for male and female respectively. 
Upper medium is 170 cm to 172.9 cm and 158 cm to 159.9 cm for male and 
female respectively. Tall is 173 cm to 182.9 cm and 160 cm to 169.9 cm for 
male and female respectively. Very tall 183 cm to 203.9 cm and 170 cm to 
188.9 cm for male and female respectively. Giants is greater than or equal to 
240 cm for males and greater than or equal to 189 cm for females 
respectively. 
 
Determination of stature: 
 The stature can be determined approximately if the body was only 
found in parts in the following ways. The length dimension from the vertex 
of the head of a person to the pubis symphysis is approximately half of the 
person  stature. At the age of fourteen years and after that age ,the pubic 
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symphysis is at the half way of the individuals  
body.[1,3,4,12,13,14,15.16,17,18,19,20,21] 
 Distance between vertex of the human skull and the pubic symphysis is not 
always the half the stature of an individual ,it may exceeds by two inches.[18] 
From the age of twenty to twenty five years  and until death the  symphysis 
pubis lies at the midpoint.[16,17] 
 If arms are extended in horizontal plane perpendicular to the midline of the 
body, then distance between tip of the middle fingers of both hands 
approximately equals the height of the person.[1,3,4,12,13,14,15,16,17,18] If each arm 
is multiplied by 2 ,with that thirty centimetre is added for both the clavicle 
and for the sternum 4 centimetre is added ,then the final value gives the 
approximate height of an individual.[1,3,4,13,14,15,16,17,18,19,21] If 3.3 is multiplied 
to the length dimension  from the sternal notch to the pubic symphysis ,then 
final value gives the stature.[1,3,4,13,14,17,19] If 3.7 is multiplied to the length 
dimension of the forearm from the middle fingers tip to the tip of the 
olecranon, final result gives the stature.[1,12,13,14,15,16,17,19] The vertical 
distance from the head top to the chin tip which when multiplied by seven 
gives the stature.[1,14,17] The vertebral coloumn dimension in length is 35/100 
of the total height.[1,13,14] Add 2 to 4 centimetre inch is the thickness of the 
soft tissues to the entire skeleton. The dimension of the foot in length 
divided by 15/100 derives the stature of an individual[1,14]. The distance 
between the os coccyx to the skull base is approximately forty four% of the 
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total stature of a person[18]. The  femur bone is about twenty seven % of the 
total height[1,22,25]. The tibia is about twenty two percentage of the total 
stature[1,22,25]. The humerus bone is about twenty percentage of the total 
height of the person.[1,22,25]The spine of the person is about thirty five % of 
the total stature[1,22,25]. 
 
Multiplication factor:[26] 
 It is derived when the stature of the body is divided by the length 
dimension of the long bones or parts of the body. The multiplication factor 
of the radius bone is 6.5,  femur bone is 3.7,for tibia is 4.5, for humerus is 
5.3.From a study conducted in Punjab by sohal and singh ,the multiplication 
factor for clavicle is derived to be 11.1.[16] The variation in  multiplication 
factor depends on race, age, sex, and bones, type of bones[4] . 
 
 
Dimensions of long bones: 
Hepburn osteometric board:[1] 
 The long bones are measured by hep burn osteometric board. It is 
superior to measurement of long bones taken by tapes, string and caliper. 
This method was accepted in the meeting conducted internationally during 
twentieth century. Hepburn osteometric board has a fixed ruler along its 
long axis . At one terminal of the board ,upright is fixed and another one 
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slides along the osteometric board. When the bone is placed between the 
two upright, then the ruler shows the dimension of bone in length . Trevor 
modified the board which is currently used now. 
 
 The humerus bone is measured from head of the humerus to the 
trochlea. The radius bone is measured from styloid process tip to the top of 
the head of the ulna. The radius bone is measured from styloid process tip to 
the medial margin of the head of the radius. The femur bone is measured 
from the medial condyle to the head of the femur. Tibia is measured from 
the distance between medial malleolus tip to the lateral condyle. Fibula is 
measured from the distance between  lateral malleolus tip to the fibular 
head. 
 
Anthoropometry and its subdivision:[10] 
 In the seventeenth century, Sigismund  a physicist from Germany first 
coined the name anthropometry in his graduation topic “Authropometria” 
during the year 1623 to 1688. 
 
 In nineteenth century broca made a detailed study on craniology and 
craniometry. Anthrometry is further sub classified in to osteometry and 
somatometry. Osteometry is dealing with  dimensions of skeleton. 
Osteometry is further divided in to craniometry, odontometry , 
Measurements of the skeleton other than cranium. Craniometry means 
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dimension dealing with skull. Odontometry means dimensions dealing with 
the teeth. Somatometry means outer most dimensions. Somatometry means 
dimensions of the body or the outermost dimensions of the living or dead. 
 
Discussion on osteometry:[10] 
 The difference in the dimensions of the long bones in length in the 
living state and in the skeleton state is due to dryness and joints formed by 
the cartilages and its dimensions in thickness. According to saller and 
martin in twentieth century, this varies 0.32 cm for radius bone and 0.71 cm 
for femur bone. In newborns the shrinkage is very high. In the lower 
epiphysis and the upper epiphysis ,theshrinkness is up to twenty five % of 
total bone length. Due to water loss and dryness ,the difference in dimension 
of length of long bones are explained below. For Radius bone it is 0.07 cm, 
for tibia bone it is 0.17 cm, for humerus bone it is 0.13 cm, for femur bone it 
is 0.23 cm to 0.26 cm. In skeleton the joints formed by cartilage disappears 
and the dimension in thickness for the lower and upper joint for long bones 
took together is as follows. For Radius bone it is 0.25 cm. For tibia it is 0.45 
cm. For humerus it is 0.28 cm. For femur it is 0.45 cm.  Due to dryness all 
dimensions of the skull are reduced by one to two percentage[1]. 
 
 In the twentieth century, trevor and boyd give suggestion to detect 0.7 
cm in the length dimension of femur, To detect 0. 5 cm for tibia, To detect 
0.5 cm for humerus ,To detect 0.3 cm for radius bone[5]. 
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Somatometry:[10] 
 While taking measurements, the body should be covered with lesser 
number of clothes. The back of the person and the hip of the person should 
touch the wall. The person should stand erect. The individual should be on 
the barefoot. Both the shoulders should be on the same level and upward 
raise should not be there. The individuals palmar aspect of the hand should 
be placed on the thigh. The both arms should hang to the level of maximum. 
The equal Importance should be given to the person and for the instrument 
for the light exposure. There should not be any strain while resting the 
individuals head on the Frankfurt plane of horizontal. Frankfurt plane is the 
line connecting between the inferior border of the individual’s orbit and the 
porion of meatus of external auditory of the ear. Porion is the outer and 
upper most bony landmark in the meatus of external auditory of the ear. 
Martin suggested +/- 0.05 cm to 0.01 cm as an error for dimensions of head. 
For body dimensions an error of 0.03 cm to 0.05 cm can be taken. 1 cm 
error can be taken for span and individual’s stature.                     
` 
Three ways of estimating stature from the skeleton:[11] 
a) The dead bodies are collected and the measurement of the length of the  
dead bodies are taken and then measurements of bone are taken from the 
macerated body. The stature of the live person is about 25 mm less than 
compared to the estimated stature from the dead body. This is due to the 
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ligament relaxation and the relaxation of the vertebral disc. It is also due 
to the flattening of the curvature of the vertebrae after the period of 
rigormortis. Subtraction should be done from the stature length due to 
extension of dead body and the corrected value due to reduction due to 
ageing. 
 
b) The stature  datas of the live person’s are collected which are already 
known,but the length of the bone are estimated from somatometry. In 
this method error in  stature reduction due to ageing is eliminated. The 
beneficiary thing in this method is ,samples are collected in large 
quantity by applying same principle. 
 
c) Stature of live persons and their bone measurements after their death are 
collected in this method. Since both values are known to us ,it is the best 
method. This method is not affected by persons of older age whose 
stature is reduced by ageing. 
 
 
Estimation of stature from skeleton can be done by four ways:[11] 
a) Measurement of stature and the measurement of  skeleton are converted 
in to ratio in this method. The disadvantage is the error created in this 
method. 
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b) The second method is based on the equations by simple regression 
means. A constant is added to the product of every measurement and 
factors of individual.  This is a method of mathematics which decreases 
the error of standard in the estimation of stature. 
 
 
c) This method is known as reduced major axis type which decreases the 
total of deviation between actual and calculated stature and respective 
actual and calculated bone dimensions from the material source. 
 
d) Fourth method is the anatomical method. The measurements of height of 
skull, each vertebrae of vertebral column,length of femur,length of tibia, 
length of talus ,length of calcaneum in position of articulation are added 
with the calculated value for the soft tisues which are missing. 
 
OSTEOLOGY OF HAND[27]: 
CARPUS: 
 The eight carpal bones together constitute the carpus. 
 
 The carpal bones are systematically arreanged in two rows as 
proximally and distally. They are named from lateral to medial as follows: 
 
Proximal row of carpal bones : Scaphoid, lunate, triquetral, pisiform. 
 
Distal row of carpal bones : Trapezium, Trapezoid, capitate, hamate. 
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Articulation of the carpal bones: Carpal bones when articulate with each 
other. The carpus will show following features: 
 
 Carpal bones are semicular.Proximally the circumference of 
semicircle meet with radius bone to form wrist joint.semicircles diameter 
articulates with bases of fifth metacarpals distally.the carpal bones shows 
convexity on the palmar aspect compare to dorsal aspect. 
 
Identification of carpal bones: 
• Scaphoid bone is boat shaped and has a neck(constriction) and 
tubercle. 
• Lunate bone is half moon in shape. 
• Triquetral bone shape is pyramidal and has an oval facet for 
pisiform bone. 
• Pisiform bone is pea shaped. 
• Trapezium is quadrilateral and has an crest and groove. 
• Capitate is the largest capal bones and has a round head. 
• Hamate is wedge shaped and has a hook like process. 
 
Surfaces of carpal bones: 
 All carpal bones have six surfaces: Proximal, distal, Medial, lateral, 
palmar, dorsal. 
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Bony pillars: 
 Carpal bones has four corners on the palmar aspect forming four bony 
pillars.they are pisiform,hook of hamate,tubercle of scaphoid,crest of 
trapezium.these pillars on palmar aspect increase the concavity of the corpus 
and form carpal tunnel by providing attachment to flexor retinaculam. 
 
Ossification of carpus: 
 The carpal bone has single ossification centre like tarsal bones of 
foot. 
 
 The capitate appears by second month.The hamate bone appears by 
second month.Triquetral appears by 3 years.lunate bone appears by fourth 
year.scaphoid bone appears by fifth year.Trapezoid appears by fifth 
year.Trapezium appears by sixth year.pisiform appears by eleven to twelve 
years. 
 
 
 
Shaft: 
 Shaft of the metacarpal bone is also known as body.The body on the 
palmar aspect is concave in shape in order to accommodate the hollow 
palm.The  sides of the shaft is concave in shape for the  interossei 
attachment.Distally dorsal surface of the hand has triangular area. 
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Base: 
 The carpal bones articulates with the base of the metacarpal bone 
proximally. First metacarpal articulates with the trapezium.the second 
metacarpal articulates with the trapezoid.the third metacarpal articulate with 
the capitate.The fifth metacarpal with the hamate bone. 
 
Peculiarities: 
 The first metacarpal bone is more anterior than the rest .The thumb 
rotation is facilitated by the medial rotation of first metacarpal by 90 degree. 
` 
Ossification: 
 The primary centre appears for the shaft which is one centre in nineth 
week of intra uterine life.One secondary centre appears for each metacarpal 
which is located in base of first metacarpal and for the second,third,fourth 
and fifth metacarpal bone ,the secondary centre  present in its head.The 
secondary centre appears at the age of two years.fusion for the first 
metacarpal at the age of sixteen years.For the second ,third,fourth and fifth 
metacarpal bone the fusion occus at the age of eighteen years. 
 
Phalanges of the hand: 
 In each hand the total number of phalanges is fourteen.thumb has two 
phalanges one is proximal and the other is distal. 
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Characteristics: 
 Each phalanx has a proximal end which is a base.shaft is a 
intervening part.head is a distal part. The base of the proximal surface 
articulates with the metacarpal head with a concave surface.The heads of the 
proximal and middle phalanx  are trochlear in shape which is pulley shape. 
The concavity is the shape of the bases of middle phalanx and distal 
phalanx. The distal halanx has a distal end which is rouh and non articular. 
 
Ossification of phalanges: 
For the shaft one primary centre appears  as follows: 
 The proximal phalanx at the tenth week of intra uterine life.The 
middle phalanx at the twelveth week of intra uterine life.The distal phalanx 
at the eighth week of intra uterine life. 
 
 One secondary centre appears for the base of each phalanx.It appears 
at the age of two years and fusion takes place at the age of sixteen years. 
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Pic 1: Osteology of hand 
 
History:[28,29] 
 In the year 1887,Mr.beddoe estimate the stature of an individual using 
the length of the femur bone from the older races of united kingdom using 
formulae for males and females separately. 
 
Formulae for male: 
 Y = 4{f-1/8 (f-13)-1/8(f-13-{f-19})} 
 Y = 3f+f-1/2(f-13)-1/2{f-13-{f-19}) 
 Y = 3f-13+1/2{f-19} 
 f  is the length of the femur bone  in inches in male 
 Y is the stature in living state in male. 
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Formulae for female: 
Y = 4{f-1/8[f-12]-1/8[f-12-(f-17.5)} 
Y  = 3f+f-1/2(f-12)-1/2{f-12-(f-17.5)} 
Y  = 3f-12+1/2{f-17.5} 
Y = stature of living in female 
f = length of femur bone in inches in female. 
 
 In the year 1888,Mr. Rollet estimate the stature with the help of 
dimensions of long bones of radius, ulna, humerus, tibia , fibula, femur. He 
took the sample size of fifty female and male dead bodies of people of 
france with age range from twenty four to ninetynine years. He published 
his output in a tabular coloumn. Initially measurements were taken from 
long bones in the fresh condition and later measurements were taken in the 
dry condition after a period of ten months. On an average, he  observed a 
loss of two millimeter . The reduction in length was more in long bones. 
 
 In the year 1892 to 1893,Mr.Manouvrier reweigh  Rollet’s data but he 
exclude the data of those persons whose age is above sixty years at the time 
of death. He used a sample size of  twenty four male individuals and twenty 
five female individuals. His conclusion was that if length of the bone of the 
person’s age is above sixty would end up in decrease of three centimetre 
from the calculated stature. 
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 In the year 1899 Mr.pearson was of the conclusion that reduction in 
the calculated value of stature of those over 60 years happened as a result of 
stooping of the body anteriorly which is converted in to a flat level after 
death of the person. With regard to pearson stooping due to senility have no 
influence on the estimation of stature. Thus any reduction or shortening due 
to senility is not an important thing as in rollet’s data. 
 
 Mr.Dwight in the year 1894 established two ways for the stature 
estimation from the remains of skeleton. They  are mathematical method 
and anatomical method. In the anatomical method the bones are put together 
and creating the spine curves and deductions made for the soft parts of the 
body and then measuring the bone length. The length of the long bone is 
made proportional to the height of the person and this is the basis for the 
mathematical method. The predicted equations are formulated is the one 
way of using mathematical method. The multiplication factors are computed 
is an  another way of using mathematical data. The availability of total 
skeleton is an important requisite for anatomical method. The availability of 
single bone is enough for using mathematical data. 
 
 Mr.Pearsonin  the year 1899, laid down important rules for stature 
estimation. The rules that are in relation to anthropology and forensic 
medicine are to find out the standard deviation, mean and correlation with 
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long bones in a dead unified race as it is plausible to calibre and when the 
correlations are more ,50 to 100 persons are enough. First he used data of 
rollet for calculating correlations and then he used mathematical data of 
Mr.Dwight for calculating regression equation which are sex specific for the 
stature reconstruction using one bone and also a combination of more then 
one bone of the lower limb of an individual and upper limb of an individual. 
 
 In the year 1924 ,Mr.pan introduced the use of multiplication factor 
for stature estimation of an individual. The long bone is made proportional 
to the sature of a person in order to obtain the multiplication factor. The 
length of maximum is taken for ulna, radius, humerus, femur, fibula, 
tibia,humerus is taken in to account by pan for estimation of stature. He 
used a sample size of one hundred and two individuals among the hindu 
religion from East India.  
 
 In the year 1952,Mr. gleser and Mr.trotter took the sample from  
white  people of American population and the black  negroes of American 
country . He used the long bones of tibia, ulna, fibula, humerus, radius, 
femur for stature estimation. He found that the proportion of long bones of 
an individual to their respective stature was high for black negroes than 
white people of America. 
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 Mr.Charnalia in the year 1961 used the sample size from eight 
varieties of caste people and people of tribes who are living in Pondicherry . 
He used the measurements of foot length and foot breadth for the stature 
estimation. The coefficient correlation for the  breadth and length of foot of 
a person to their respective stature was formulated by him. 
 
 In the year 1963,Mr. athawale used the sample size from hundred 
male  people of Maratha harizans and its associated caste groups in the 
people of maharastra. He took the measurements of ulna and radius for 
estimation of stature. 
 
 In the year1964,Mr.Patel used the length of tibia for stature 
estimation. He came to the conclusion from his research work that age of 
the person is not an significant factor in order to formulate the equation of 
regression in estimation of stature of a person to their long bones.  
 
 In the year 1967, Mr.genoves used the length of maximum 
measurements of femur, tibia, ulna, fibula, radius and humerus. He used the 
sample size  of ninety eight dead bodies from the hospital located in federal 
district. The federal district was located in mexico. The equation of 
regression was formulated by him for the long bones of femur, tibia, radius, 
fibula, ulna, humerus of a person to their respective stature. 
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 In the year 1974 ,Bansal and Kolte used the measurements of long 
bones of ulna, radius, humerus  for the estimation of stature of a person. 
They used the sample size of ninety six and thirty five adult dead bodies of 
female sex in the region of marathwada. The marathwada region was 
located in Maharashtra. They formulated the equation of simple regression 
for calculating stature from these afore mentioned upper extremity long 
bones. 
 
 In the year 1978,Mr.Sharma took the measurements of breadth of foot 
and the length of foot of a person for stature estimation. He took the sample 
size from Brahmin male people. The result of his work was there is a high 
coefficient correlation with person’s stature. 
 
 In the year 1982, Mr.Mysorekar used the measurements of length of 
radius of an individual and length of humerus of a person for stature 
estimation. The sample size was taken from Maharashtra of india. He 
derived equations of regression and found that there is an increased 
correlation of these two parameters with the stature. 
 
 In the year 1983, Shitai took the sample size from south china. He 
took the sample size from fifty males of south china. He derived equations 
of regressions of ten in number. Out of ten, six regression equation were 
created for single bones(fibula bone, tibia bone bone, femur bone, radius 
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bone, ulna bone and humerus bone). The combination of two bones were 
taken as follows(ulna bone  and humerus bone, radius bone and humerus 
bone, tibia bone and femur bone, fibula bone and humerus bone.  
 
 In the year 1985, Mr.Badkur took the sample size of  females(sixty 
two in number) and and males(eighty two in number). He took the sample 
from Bhopal. He used the long bones which are six in number from lower 
extremity(three in number) and upper extremity(three in number).length of 
Radius bone,length of fibula bone ,length of humerusbone,length of  femur 
bone,length of tibialbone,length of fibula bone are the six long bones used 
as criteria for stature estimation. The equation of regression was derived for 
stature estimation for both male and female sexes. The multiplication factor 
also derived by him for the estimation of stature fo both male and female 
sexes. 
 
 In the year 1986,Mr. Tiwary used the length of ulnar bone, length of 
radial bone , length of upper arm, length of ulnar bone, length of foot of a 
person, breadth of the foot of an individual. Length of femur bone, length of 
tibial bone, length of fibula bone for estimation of stature. He took the 
sample size of one hundred and seventy five persons of male from Brahmin 
community and one hundred and ninety males from uttarpradesh(Rajput in 
raniket). He derived factors of multiplication and  equations of linear 
regression for estimation of stature of a person.  
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 In the year 1990, Mr.Anand used the per cutaneous dimensions of 
lower and upper extremity( length of ulna, length of upper arm, length of 
foot, length of hand, length of tibial bone, length of femur bone, diameter 
between the two epicondyles of femur, diameter between the two 
epicondyles of humerus). He took the peoples of garhwal area situated in 
uttar Pradesh. He choosed the Rajput community and Brahmin community 
from the above mentioned area. The factors of multiplication and equations 
of linear regression was derived by him uing the above criteria for stature 
estimation. 
 
 Mr.Krishnan and Mr.Nath in the year 1990, choosed the lower and 
upper extremity bones(length of radius , length of upper arm, length of ulna, 
length of foot, length of hand, length of tibia, length of femur bone, 
diameter between the two epicondyles of humerus, diametr between the two 
epi condyles of femur) for stature estimation. He choosed the female sex as 
a criteria for estimation of stature. He took the female sex from delhi region 
for stature estimation. He choosed the sample size of female sex from 
hindubania religion. He derive the factors of multiplication and equations of 
linear regression by using the above mentioned criteria for stature 
estimation and found a high correlation with the stature. 
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 In the year 1995, Mr.Amitchoosed the distal portion of upper 
limb(hand and fore arm of an individual) for stature estimation.  He took the 
sample from healthy  medical students of subarti medical college. He took 
the age group of nineteen to twenty five years of age for his work.   He took 
the sample size of two hundred healthy medical students(healthy male 
students of hundred in number and healthy female students of hundred in 
number.He derived equations of regression and multiplication factors 
females and males. The equations of regression and multiplication factors 
are same for right arm and left arm of the same individual. No statistical 
difference were found  between right and left mesurements of a person. 
 
 In the year 1996 ,Mr. Jain used the length of hand and length of foot 
for stature estimation. He choosed the sample from Brahmin people living 
in kumaon. He took the sample size from male sex. The total quantity of 
sample size was one hundred and thirty two males from the above 
mentioned area. The age group of seventeen to nineteen years were choosed 
by him for the estimation of stature. He derived the multiplication factors 
using the above mentioned criteria. 
 
 In the year 1997, Mr.Nath used the length of hand of a person and 
length of foot of a person for estimation of stature. He took the sample from 
jats of churus in the state of rajasthan. He total quantity he choosed was two 
hundred and forty eight in number. The age group from eighteen to twenty 
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three years was choosed by him for his work. The multiplication factors was 
derived by him using the above mentioned criteria for estimation of stature. 
 
 In the year 1998, Mr.Mohantychoosed the per cutaneous  length of 
tibia as a criteria to estimate the stature. He took the sample size from oriya 
people. He took both sexes of male and female in his study. He took the age 
group from twenty years to seventy seven years for stature estimation. He 
derived equations of regression in simple manner to estimate stature in both 
sexes of male and female. 
 
 Devi and Mr.Momochand in the year 1998 used the length of tibia as 
a criteria to estimate stature. They took the sample size from both the sexes 
of male and female for his study. The quantity of his sample size was five 
hundred in number. They took the sample from mangoloid people in india in 
the north east region. The age group from twenty one years to eighty five 
years was taken for the study for the estimation of stature. The equations of 
regressions in a simple manner were obtained using the above mentioned 
criteria for stature estimation. 
 
 In the year 1998, Sethi and Mr.Nath used the per cutaneous 
dimensions of lower extremity like fibula bone, tibia bone, femur bone for 
stature estimation. They took female sex for the study .they took the sample 
from the females of Punjab. They obtain multiplication factors and 
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equations of linear regression using the above mentioned criteria. They 
found tibia is the best bone to estimate stature ,since it exhibits highest 
correlation compared to femur bone and fibular bone of lower extremity. 
The value of higher correlation was R= 729/1000. 
 
 Mr.Ilayperuma in the year 2009, used the hand length of right side 
and left side of a person for stature estimation. He took the sample from 
faculties of department of medicine in the galle region of srilankan country. 
The age group from twenty years to twenty three years were taken as 
selection criteria for sample selection. The results concluded that there is no 
variation bilaterally in the comparison of length of hand in both right and 
left side. 
 
 Mr.Mondal in the year 2009 , used the length of ulna for stature 
estimation . He took the male sex as selection criteria for the study. The 
coefficient of correlation obtained was better for right ulna than left ulna. 
 
 Mr.Ilayaperumal in the year 2010, used the measurements of cranial 
parameters of a person for stature estimation. The sample size from students 
of medicine from university of rahuna in galle  region of srilankan country. 
The age group from twenty years to twenty three years were selected as 
selection criteria. The coefficient of correlation obtained using the above 
criteria was positively correlated with the stature. 
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Medico legal importance of stature:[40] 
a) Age, sex and stature are the three important characteristics of 
identification. 
b) Stature, sex, race and stature are the four important parts of forensic 
anthropology. 
c) Female adult are lesser in height than male adult in general. 
d) Race can be assessed by stature to some extent. People of Africa, 
America and Europe are usually taller when compared to people of 
Japan, China and Mongolia. 
e) Stature is an significant tool in age of foetus assesement. 
f) To some extent, stature can be used to assess the age of children until 
puberty. 
g) Stature is an significant parameter in combination with weight in 
growth monitoring of chidren. 
h) Ideal weight can be calculated by using stature as an significant tool. 
Quetelet’s index also known as body mass index is the ratio of weight 
in kilogram to the square value height of an individual in metre. The 
normal BMI is twenty to twenty five. Ponderal index is the ratio of 
height of an individual in centimetre to the cubic weight of the body 
weight of an individual in kilogram . 
i) The value of height of an individual in centimetres -100 gives the 
ideal weight in kilogram for an adult person. 
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j) The short stature occurs in following medical condition like down 
syndrome, dwarfism, turner syndrome, hypothyroidism, 
hypopituitarism, malnutrition of chronic state. 
k) The tall stature occurs in following medical condition like gigantism, 
syndrome of marfans,  klinefelter syndrome, acromegaly. 
l) In passport, identity card and biodata ,stature plays a significant role 
as personal details. 
m)  In a complaint of missing individual in police station, stature is a 
significant criteria. 
n) Primigravida of sature less than 140 centimetre are considered as 
short primi which is an high risk pregnancy. 
o) Height and weight of the dead body is noted during the examination 
of post mortem for identity. 
p) Stature is a significant criteria for police recruitment and defence 
recruitment. 
Medico legal importance of  fingers of hand: 
DACTYLOGRAPHY:[30] 
 Scientist from England Nehemiah grew in the period 1684 explain 
about the ridge pattern of palms and fingers.The Anatomist Mr.johannmayer 
from german country in the period 1788 explains that fingerprints are 
unique to each person.Finger prints were introduced in india in the period 
1858 by sir William Herschel. 
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 Dactylography plays an important role in forensic medicine.In 
medico legal issues ,finger prints also known as galton system or 
dermatoglyphics helps in identification of missed persons,identification in 
decomposed bodies,identification of criminals.Dactylogarphy{dactylos 
means fingers and graphein means to write. It is  based on the principle that 
tips of the fingers has unique unique epidermal ridge pattern.finger print is 
superior to even DNA profiling.For positive identification finger print is an 
accurate positive identification method.In identical twins DNA profiling 
will be same for both the twins,but finger print is not identical for the 
identical twins. Types and patterns of the finger prints are not inherited ,so 
paternity can not be proved by fingerprints.The raised portions of epidermis 
in fingers are called friction rides also called as epidermal ridges also 
present in soles,palms and toes.The function of the ridges is amplification of 
vibrations and helping in gripping the wet and rough surface.The pores of 
the glands of sweat open on its top which are responsible for the 
fingerprints.sweat pores do not open on the incompletely developed ridge 
also known as rudimentary ridge .they are also called as nascent or incipient 
ridges since they are thinner.Through out  the life period of an individual the 
finger print remains permanent.it can be identified even in  advanced 
decomposition state of a person.finger prints can be printed on a sheet.it can 
be emailed to a police department of other state or a country or continent. 
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This feature of transmissibility  helps in finding the accussed or criminals 
from one state to another  state with in india or one country to another 
country or between the continents(inter continental accused or 
criminals).The great contributor is Sir francisgalton in the year 1892 
systematized the galton system by establishing a statistic based pattern of 
analysis in dactylography and identification.The occurrence of false positive 
was calculated by him as one in sixty four billion(two different person 
having same dactylography.it was due to him only this system was called as 
galtonsystem.Kolkata is the first place in the world to start the finger print 
bureau in 1897. 
 
Types of dactyography: 
 There are four types of finger prints depending on the delta and 
core.The core is the recurving of ridge on itself.The delta is also known as 
triradius since t converge on three directions.Arch is a finger print pattern 
which contains neither core nor delta.Loop is a finger print pattern which 
contains one delta and one core.Whorl is a finger print pattern which 
contains no core and two delta. Composite is a finger print pattern which 
has mixed combination.The most common type is the loop which account 
for sixty seven percentage.from one side ridges enter , then it recurve and 
exit from the same side as they entered and it contains one core and one 
delta. 
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 In crime scene ,the finger prints that found are further classified in to 
three types namely latent prints ,plastic prints and patent prints.Latent prints 
are produced on the surface by the sweat produced by the sweat glands and 
oil produced by the body.Plastic prints are three dimentional prints which 
are identified in soft and sticky surface like cheese ,adhesive tape .Patent 
prints are also known as visible prints or contaminated prints.they are 
formed when colour products like dust,dirt ,blood, soot,grease,lotion are 
made to be in contact with the hand of an individual or a smooth surface is 
touched by the hand.Visible prints are created only after the deposition of 
colouring material. Photograph should be taken immediately since it 
undergo smudging very soon. 
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MATERIALS AND METHODS 
 
 The present prospective study was conducted among the medical 
students doing MBBS COURSE from first year to house surgeon in the 
institute of forensic medicine department situated in prestigious Madras 
Medical College , Chennai, pin code:600003  in the year 2017 to 2018 over 
a period of one year from march 2017  to march  2018. The deciding factor 
of the sample size was made after getting opinion from the statistician.  
SAMPLE SIZE: 
 
 The deciding factor of the sample size was made after getting opinion 
from the statistician. The sample size of the study is 500 healthy medical 
students comprising 264males and 236 females. The age group selected for 
the study is 18 to 25 years, because most of the persons reach their 
maximum height and maximum hand and finger dimensions by eighteen 
years. The ossification centres of long bones , hand, fingers  and foot get 
totally fused by eighteen years. 
 
 The right handed persons comprises majority of the study but left 
handed individuals are also included in the study. The room was in good 
lighted condition while taking measurements. Importance was given to 
avoid diurnal variations while taking readings. All recordings were taken in 
the hours of morning between 8.30 am to 11.30 am. 
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 Each individual was asked to remove their head wear and foot wear 
before recording the readings. One observer for observing the measurements 
and one recorder for recording the measurements were used separately to 
prevent the error of inter observer. The anthropometric instruments of 
standard quality was used to take measurements in centimetre to nearest 
milli metre accuracy related to methods given in anthropology of biological 
manual. 
 
 Obvious deformities of symptomatic nature was absent in the five 
hundred sample included in the study. The sample involved in the study 
were in good health condition. The details like name ,age ,sex, religion were 
included in the study. Below notified criterias of inclusion and exclusion 
were used in the sample selection. 
 
THE CRITERIA OF INCLUSION: 
 Healthy persons of both male and female sexes of medical students of 
Madras medical college, Chennai between 18 years to 25 years of age were 
included. 
 
THE CRITERIA OF EXCLUSION: 
A) Individuals less than eighteen years. 
B) Individuals more than twenty five years. 
C) Individuals with deformities of spine. 
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D) Individuals with deformity of hand and fingers. 
E) Individuals with injury to foot. 
F) Individuals with disorders of endocrine system. 
G) Mothers of lactation. 
H) Pregnant women 
I) Unwilling individuals. 
 
 Ethical  clearance was  obtained  before the study was started from 
the chairman of the ethical committee(Dean, madras medical college). 
 
 Procedure was clearly explained to each individual before taking 
measurements with informed consent in written format in the language the 
subject can understand well. By utilizing standard anthropometric 
instruments and standard tecniques , each persons standing height, left hand 
length, right hand length, right hand breadth,left hand breadth,right ring 
finger length, left ring finger length,right index finger length,left index 
finger length were measured. The data arrived were subjected to statistical 
analysis by using{statistical product and service solution}  SPSS statistical 
software . The regression formula was derived using combination of 
variables and single variables. 
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TECHNIQUES AND LANDMARKS: 
Individual’s stature: 
 The stature of a person can be measured in 2 ways. Standing position 
[vertex height] and horizontal body length (lying position). 
 
A) Person’s standing height [vertex height]. 
 The vertical distance between vertex point and floor when individuals 
stands in position of anatomy with palms of the hand touches the persons 
thighs with head in horizontal plane of Frankfurt. 
 
Individual’s anatomical position: 
 The anatomical position of a person is erect posture with feet of the 
person parallel to each other with arms of the person hanging by sides with 
palms of the individual facing forward. 
 
Vertex of an individual: 
 It is the highest point of the person’s head if head is held in the 
horizontal plane of Frankfurt( The horizontal line connecting lower border 
of the orbit and the upper border of ear canal which is parallel to the floor. 
This point determined anatomically is dependent on head orientation. 
 
B) Supine Length: 
 It is the length of the horizontal body which is the distance between 
the plantare and the vertex on the vertical axis. The lowest point on the 
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individual’s sole  of a person which lies on lateral side 
normally.Incadavers,babies and live person’s in emergency condition, this 
supine length is useful. The person must lie on his back horizontal plane on 
table with sole of foot touching the vertical wall. The head of the person 
must be in a position that the plane connecting the eye and ear must be at 
right angle to the floor. The standing height is usually less by 1.5 centimetre 
to 2 centimetre compare to supine length. Universally the measurements are 
taken usually in standing position. 
 
Instrument to measure stature: 
Manual stadiometer: 
 Instrument used for measuring individual’s stature was got ready 
made from shop . It consist of a horizontal square shaped iron platform in 
which calibrated vertical rod made of wood is inserted and fixed at the 
centre of the square platform. The scale has calibration from 0 to 200 
centimetre with the nearest millimetre level of  accuracy. The vertex point 
of the individual is calculated with the help of  flat projected horizontal 
wooden bar of sliding nature which is at right angles to the vertically 
calibrated rod made of wood. 
 
Technique to measure stature: 
 The person should be asked to stand in erect position. While taking 
measurements, the individual must be asked to remove any foot wear and 
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head wear. The person must stand up on the platform against vertical 
calibrated rod made of wood. The axis of the feet of the individual must be 
parallel with haed of the person kept in horizontal plane of Frankfurt. Hands 
of the person must be in hang down position. 
 
TOTAL HAND LENGTH (THL): 
 The straight distance between dactylion and the midpoint of most 
distal flexing crease of the person’s wrist. He hand must be extended along 
the long axis of  person’s forearm. 
 
Instrument: 
 Both right hand length(RHL) and left hand length(LHL) of both male 
and female are measured using manual vernier calibre . 
 
HAND BREADTH (HB): 
 The hand breadth is the distance between the most prominent point on 
the lateral point of  second metacarpal’s head and the most prominent point 
on the medial point of  fifth  metacarpal bone’s head. 
 
Instrument: 
 The right hand breadth (RHB) and the left hand breadth(LHB) of both 
male and female subjects are measured using manual vernier calibre .                                         
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RING FINGER LENGTH: 
 The  ring finger length(RFL) is the distance between the tip of the 
digit of the ring finger  to the ventral proximal crease of the ring finger 
where there was a band of crease at the base of the digit. 
 
Instrument: 
 The right ring finger length(RRFL) and the left ring finger 
length(LRFL) of the male and female subjects are measured using the 
manual verniercaliper.                  
 
INDEX FINGER LENGTH: 
 The  index finger length(IFL) is the distance between the tip of the 
index finger digit to the ventral proximal crease (band of crease at the base 
of the digit) of the index finger . 
 
Instrument: 
 The right index finger length(RIFL) and left index finger 
length(LIFL) of male and female subjects are measured using manual 
verniercaliper. 
 
  
 RESULTS
Gender 
Male 
Female 
Total 
 
 
 
 Distribution of sex among the total 500 cases is as follows. Male 
subjects contributes 264 cases and female subjects contributes 236 cases. 
This constitutes 53 percent
 
 
 
47%
47 
 AND DISCUSSION 
 
Frequency 
264 
236 
500 
 of males and 47 percent of females.
53%
Gender
Percent 
52.8 
47.2 
100.0 
 
 
Male
Female
 Age distribution of study samples:
Age 
18.00 
19.00 
20.00 
21.00 
22.00 
23.00 
24.00 
25.00 
Total 
 
 
 The number of subjects in 18 years is 61 cases which contributes 
12.2 percentage. The number of subjects in 19 years is 105 which 
contributes 21 percentage. The number of cases in 20 years is 27 which 
contributes 5.4 percentage. The number of cases in 21 
20%
9%
13%
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Frequency 
61 
105 
27 
72 
101 
44 
64 
26 
500 
years is 72 which 
12%
21%
5%
14%
5%
Age in Years
Percent 
12.2 
21.0 
5.4 
14.4 
20.2 
8.8 
12.8 
5.2 
100.0 
 
 
18
19
20
21
22
23
24
25
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contribute 14.4 percentage. The number of subjects in 22 years is 101 cases 
which contributes 20.2 percentage. The number of subjects in 23 years is 44 
which contributes 8.8 percentage. The number of cases in 24 years is 64 
which contributes 12.8 percentage. The number of cases in 25 years is 26 
which contributes 5.2 percentage.  
 
Distribution of study sample by religion: 
Religion Frequency Percent 
Christian 58 11.6 
Hindu 390 78.0 
Muslim 52 10.4 
Total 500 100.0 
 
 
 Mean and standard deviation of selected variables of study samples 
and comparison between both sexes: 
12%
78%
10%
Religion
CHRISTIAN
HINDU
MUSLIM
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 n Mean S.D t Df Statistical  inference 
Age (Yrs)       
Male 264 21.33 2.158 2.271 498 .024<0.05 Significant Female 236 20.90 2.072 
Stature       
Male 264 167.1803 6.35219 23.698 498 .000<0.05 Significant Female 236 153.9801 6.06388 
RHL(cms)       
Male 264 18.2947 .95343 16.046 498 .000<0.05 Significant Female 236 16.9263 .95038 
LHL(cm)       
Male 264 18.3095 1.00149 13.370 498 .000<0.05 Significant Female 236 16.8475 1.42648 
RHB(cm)       
Male 264 6.7564 .69858 17.781 498 .000<0.05 Significant Female 236 5.7250 .58514 
LHB(cm)       
Male 264 6.7674 .69414 19.205 498 .000<0.05 Significant Female 236 5.6953 .53262 
RIF(cm)       
Male 263 6.6886 .70382 19.047 497 .000<0.05 Significant Female 236 5.6665 .45301 
LIF(cm)       
Male 264 6.6792 .71708 18.261 498 .000<0.05 Significant Female 236 5.6782 .46686 
RRF(cm)       
Male 264 6.7212 .71273 18.362 498 .000<0.05 Significant Female 236 5.7110 .48030 
LRF(cm)       
Male 264 6.6943 .73174 17.815 498 .000<0.05 Significant Female 236 5.7123 .45069 
 
The mean of stature of adult male is 167.18 cm and with a standard 
deviation of 6.35 and in adult female subjects it was 153.98 cm and 6.06 
respectively. The mean of right hand length of adult male is 18.29 cm and 
with a standard deviation of 0.95 and in adult female subjects it was 16.9 cm 
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and 0.95 respectively. The mean of left hand length of adult male is 18.30 
cm and with a standard deviation of 1.0 and in adult female subjects it was 
16.84 cm and 1.4 respectively. The mean of right hand breadth of adult male 
is 6.75 cm and with a standard deviation of 0.69 and in adult female subjects 
it was 5.7 cm and 0.58 respectively. The mean of left hand breadth of adult 
male is 6.76 cm and with a standard deviation of 0.69 and in adult female 
subjects it was 5.69 cm and 0.53 respectively. The mean of right index 
finger length of adult male is 6.68 cm and with a standard deviation of 0.7 
and in adult female subjects it was 5.6 cm and 0.45 respectively. The mean 
of left index finger length of adult male is 6.67 cm and with a standard 
deviation of 0.71 and in adult female subjects it was 5.67 cm and 0.46 
respectively.  The mean of right ring finger length of adult male is 6.72 cm 
and with a standard deviation of 0.7 and in adult female subjects it was 5.7 
cm and 0.48 respectively. The mean of left ring finger length of adult male 
is 6.69 cm and with a standard deviation of 0.73 and in adult female subjects 
it was 5.7 cm and 0.45 respectively. 
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                  X axis = RHB in cm, y axis = stature in cm 
 
          X axis = LHB in cm, y axis = stature in cm 
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X axis = RIF iin cm, y axis= stature in cm 
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          X axis = LIF in cm, y axis = stature in cm 
 
               X axis = RRF in cm, Y axis = stature in cm 
 
                X axis = LRF in cm, Y axis = stature in cm 
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Female (n=236) 
Paired sample ‘t’ test 
 n Mean S.D Mean S.D t Df Statistical inference  
         
RHL(cms) 236 16.9263 .95038 
.0788 .94521 1.281 235 
.201>0.05 
Not Significant  LHL(cm) 236 16.8475 1.42648 
         
RHB(cm) 236 5.7250 .58514 
.0297 .33588 1.357 235 
.176>0.05 
Not Significant  LHB(cm) 236 5.6953 .53262 
         
RIF(cm) 236 5.6665 .45301 
.0117 .33154 0.540 235 
.590>0.05 
Not Significant  LIF(cm) 236 5.6782 .46686 
         
RRF(cm) 236 5.7110 .48030 
.0013 .37885 0.052 235 
.959>0.05 
Not Significant  LRF(cm) 236 5.7123 .45069 
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Female: 
Female R R Square 
Adjusted 
R Square 
Std. 
Error of 
the 
Estimate 
B Constant P value 
RHLcms .576a .332 .329 4.96634 3.677 91.744 p<0.001 
LHLcm .358a .128 .125 5.67367 1.523 128.329 p<0.001 
RHBcm .603a .364 .361 4.84661 6.251 118.191 p<0.001 
LHBcm .665a .442 .439 4.54076 7.566 110.888 p<0.001 
RIFcm .649a .421 .418 4.62432 8.684 104.769 p<0.001 
LIFcm .574a .330 .327 4.97577 7.456 111.642 p<0.001 
RRFcm .656a .430 .428 4.58635 8.283 106.678 p<0.001 
LRFcm .632a .399 .396 4.71081 8.499 105.430 p<0.001 
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Model Summary 
Model Value 
of R 
Value 
of R 
Square 
Value of 
Adjusted 
R 
Square 
Value of  
Estimate 
of 
standard 
error 
Change Statistics 
Value 
of R 
Square 
Change 
Value 
of F 
Change 
df1 df2 Sig. F Change 
1 .665a .442 .439 4.54076 .442 185.094 1 234 .000 
2 .799b .639 .636 3.65943 .197 127.285 1 233 .000 
3 .808c .653 .649 3.59446 .014 9.500 1 232 .002 
4 .813d .661 .655 3.56214 .008 5.228 1 231 .023 
a. Predictors: (Constant), LHBcm 
b. Predictors: (Constant), LHBcm, RHLcms 
c. Predictors: (Constant), LHBcm, RHLcms, RIFcm 
d. Predictors: (Constant), LHBcm, RHLcms, RIFcm, RHBcm 
 
Analysis of varianceANOVAa 
Model Sum of Squares df Mean Square F Sig. 
1 
Regression 3816.364 1 3816.364 185.094 .000b 
Residual 4824.732 234 20.619   
Total 8641.096 235    
2 
Regression 5520.890 2 2760.445 206.135 .000c 
Residual 3120.207 233 13.391   
Total 8641.096 235    
3 
Regression 5643.627 3 1881.209 145.603 .000d 
Residual 2997.470 232 12.920   
Total 8641.096 235    
4 
Regression 5709.969 4 1427.492 112.500 .000e 
Residual 2931.127 231 12.689   
Total 8641.096 235    
a. Dependent Variable: Stature 
b. Predictors: (Constant), LHBcm 
c. Predictors: (Constant), LHBcm, RHLcms 
d. Predictors: (Constant), LHBcm, RHLcms, RIFcm 
e. Predictors: (Constant), LHBcm, RHLcms, RIFcm, RHBcm 
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Coefficientsa 
Model 
Value of 
Unstandardized 
Coefficients 
Value of 
Standardized  
Co efficients 
t Sig. 
95.0% Confidence 
Interval for B 
B Std. Error Beta 
Value 
of 
Lower 
Bound 
Value 
of 
Upper 
Bound 
1 
(Constant) 110.888 3.181  34.858 .000 104.621 117.155 
LHBcm 7.566 .556 .665 13.605 .000 6.471 8.662 
2 
(Constant) 68.101 4.578  14.877 .000 59.082 77.120 
LHBcm 6.456 .459 .567 14.071 .000 5.552 7.361 
RHLcms 2.901 .257 .455 11.282 .000 2.395 3.408 
3 
(Constant) 66.425 4.529  14.666 .000 57.501 75.348 
LHBcm 5.077 .635 .446 7.994 .000 3.826 6.329 
RHLcms 2.659 .265 .417 10.052 .000 2.138 3.180 
RIFcm 2.405 .780 .180 3.082 .002 .868 3.943 
4 
(Constant) 65.530 4.506  14.545 .000 56.653 74.408 
LHBcm 3.799 .842 .334 4.513 .000 2.140 5.458 
RHLcms 2.709 .263 .425 10.298 .000 2.191 3.227 
RIFcm 2.049 .789 .153 2.597 .010 .495 3.604 
RHBcm 1.633 .714 .158 2.287 .023 .226 3.040 
a. Dependent Variable: Stature 
 
 If all the four  measurements like right hand length(RHL), right hand 
breadth(RHB), left hand breadth(LHB) and right index finger(RIF) are 
known . Then the stature of an adult female individual is estimated by 
regression equation No.1. 
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Stature = constant +regression coefficient (dimension) +/- standard 
error of estimate. 
                 S=3.799(LHB)+2.709(RHL)+2.049(RIF)+1.633(RHB)+65.530 
Analysis of variance ANOVAa 
Model 
Value of 
Sum of 
Squares 
df 
Value of 
Mean 
Square 
Value o 
F 
Sig. 
1 
Regression 2869.595 1 2869.595 116.345 .000b 
Residual 5771.501 234 24.665   
Total 8641.096 235    
a. Dependent Variable: Stature 
b. Predictors: (Constant), RHLcms 
 
Coefficientsa 
Model 
Value of 
Unstandardized 
Coefficients 
Value of 
Standardized 
Coefficients t Sig. 
94.0% Confidence 
Interval for B 
B Std. 
Error 
Beta Lower 
Bound 
Upper 
Bound 
1 
(Constant) 91.744 5.779  15.876 .000 80.359 103.130 
RHLcms 3.677 .341 .576 10.786 .000 3.005 4.348 
a. Dependent Variable: Stature 
 
 If the  right hand length(RHL)  alone is known, then the stature of an 
adult  female person is estimated by regression equation number 2. 
                                       S=3.677x(RHL)+91.744 
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 The correlation coefficient between the stature of an adult female and 
his right hand length is found to be 0.576(R value) which is statistically 
significant at P value less than 0.001 level. The corresponding R2 ( 0.332 ), 
indicate that stature was explained correctly by right hand length in 33.2 
percentage cases . In other words if we know the measurement of right hand 
length, 33.2 percentage of times our prediction of stature estimation exactly 
matches with the actual stature of the female individual. 
In a study conducted by venkatachalam[32] , the stature of an adult female by 
regression equation is derived as 
                      S= 60.932 + 5.401x(RHL) +/- 4.753. 
In the study done by Venkatachalam[32], the correlation coefficient between 
the stature of an adult female and his right hand length is found to be 
0.670(R value) which is statistically significant at P value less than 0.001 
level. The corresponding R2 ( 0.448 ), indicate that stature was explained 
correctly by right hand length in 44.8 percentage cases . In other words if 
we know the measurement of right hand length, 44.8 percentage of times 
our prediction of stature estimation exactly matches with the actual stature 
of the female individual. 
By applying the values of RHL in cm the results of the stature(s) yield 
similar results with the results of Venkatachalam[32]. 
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Analysis of variancea 
Model 
Value of 
Sum of 
Squares 
df 
Value of 
Mean Square 
F Sig. 
1 
Regression 1108.508 1 1108.508 34.436 .000b 
Residual 7532.588 234 32.191   
Total 8641.096 235    
a. Dependent Variable: Stature 
b. Predictors: (Constant), LHLcm 
 
Coefficientsa 
Model 
Value of 
Unstandardized 
Coefficients 
Value of 
Standardized 
Coefficients t Sig. 
94.0% Confidence 
Interval for B 
B 
Std. 
Error 
Beta 
Lower 
Bound 
Upper 
Bound 
1 
(Constant) 128.329 4.387  29.254 .000 119.687 136.972 
LHLcm 1.523 .259 .358 5.868 .000 1.011 2.034 
a. Dependent Variable: Stature 
 
 If the left hand length(LHL)  alone is known, then the stature of an 
adult female person is estimated by regression equation number 3. 
                                       S=1.523x(LHL)+128.329 
 The correlation coefficient between the stature of an adult female and 
his left hand length is found to be 0.358(R value) which is statistically 
significant at P value less than 0.001 level. The corresponding R2 ( 0.128 ), 
indicate that stature was explained correctly by left hand length in 12.8 
percentage cases . In other words if we know the measurement of left hand 
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length, 12.8 percentage of times our prediction of stature estimation exactly 
matches with the actual stature of the female individual . 
In a study conducted by venkatachalam[32] , the stature of an adult female by 
regression equation is derived as 
                      S= 62.268 + 5.311(LHL) +/- 4.865. 
 
In the study done by venkatachalam[32],The correlation coefficient between 
the stature of an adult female and his left hand length is found to be 0.650(R 
value) which is statistically significant at P value less than 0.001 level. The 
corresponding R2 ( 0.422 ), indicate that stature was explained correctly by 
left hand length in 42.2 percentage cases . In other words if we know the 
measurement of left hand length, 42.2 percentage of times our prediction of 
stature estimation exactly matches with the actual stature of the female 
individual . 
By applying the values of RHL in cm the results of the stature(s) yield 
contradictory results with the results of Venkatachalam[32]. 
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Table showing Analysis of variancea 
Model 
Value of 
Sum of 
Squares 
df 
Value of 
Mean 
Square 
F Sig. 
1 
Regression 3144.528 1 3144.528 133.869 .000b 
Residual 5496.569 234 23.490   
Total 8641.096 235    
a. Dependent Variable: Stature 
b. Predictors: (Constant), RHBcm 
 
The Coefficientsa 
Model 
Value of 
Unstandardized 
Coefficients 
Value of 
Standardized 
Coefficients t Sig. 
94.0% Confidence 
Interval for B 
B 
Std. 
Error 
Beta 
Lower 
Bound 
Upper 
Bound 
1 
(Constant) 118.191 3.109  38.012 .000 112.065 124.316 
RHBcm 6.251 .540 .603 11.570 .000 5.187 7.316 
a. Dependent Variable: Stature 
 
If the  right hand breadth (RHB)  alone is known, then the stature of an adult 
female person is estimated by regression equation number 4. 
                                       S=6.251x(RHB)+118.191 
The correlation coefficient between the stature of an adult female and his 
right hand breadth is found to be 0.603(R value) which is statistically 
significant at P value less than 0.001 level. The corresponding R2 ( 0.364 ), 
indicate that stature was explained correctly by right hand breadth in 36.4 
percentage cases . In other words if we know the measurement of right hand 
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breadth, 36.4 percentage of times our prediction of stature estimation 
exactly matches with the actual stature of the female individual. 
In the study done by Mudasirahamadkhan[34], the stature of an adult female 
is derived by regression equation as  
                       S = 164.77 + 6.86(RHB) +/- 5.62 
 
Chart showing analysis of varianceANOVAa 
Model 
Sum of 
Squares 
df 
Mean 
Square 
F Sig. 
1 
Regression 3816.364 1 3816.364 185.094 .000b 
Residual 4824.732 234 20.619   
Total 8641.096 235    
a. Dependent Variable: Stature 
b. Predictors: (Constant), LHBcm 
 
Coefficientsa 
Model 
Value of 
Unstandardized 
Coefficients 
Value of 
Standardized 
Coefficients t Sig. 
94.0% Confidence 
Interval for B 
B 
Std. 
Error 
Beta 
Lower 
Bound 
Upper 
Bound 
1 
(Constant) 110.888 3.181  34.858 .000 104.621 117.155 
LHBcm 7.566 .556 .665 13.605 .000 6.471 8.662 
a. Dependent Variable: Stature 
 
 If the left hand breadth (LHB)  alone is known, then the stature of an 
adult female person is estimated by regression equation number 5. 
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                                       S=7.566x(LHB)+110.888 
The correlation coefficient between the stature of an adult female and his 
left hand breadth is found to be 0.665(R value) which is statistically 
significant at P value less than 0.001 level. The corresponding R2 ( 0.442 ), 
indicate that stature was explained correctly by left hand breadth in 44.2 
percentage cases . In other words if we know the measurement of left hand 
breadth, 44.2 percentage of times our prediction of stature estimation 
exactly matches with the actual stature of the female individual. 
In the study done by Mudasirahamadkhan[34], the stature of an adult female 
is derived by regression equation as  
 
                       S = 98.38+ 7.80x(LHB) +/- 5.46 
 
Chart showing analysis of variance ANOVAa 
Model 
Value of Sum 
of Squares 
df 
Value of 
Mean Square 
F Sig. 
1 
Regression 3637.160 1 3637.160 170.085 .000b 
Residual 5003.936 234 21.384   
Total 8641.096 235    
a. Dependent Variable: Stature 
b. Predictors: (Constant), RIFcm 
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The Coefficientsa 
Model 
Value of 
Unstandardized 
Coefficients 
Value of 
Standardized 
Coefficients t Sig. 
94.0% 
Confidence 
Interval for B 
B 
Std. 
Error 
Beta 
Lower 
Bound 
Upper 
Bound 
1 
(Constant) 104.769 3.785  27.678 .000 97.312 112.227 
RIFcm 8.684 .666 .649 13.042 .000 7.373 9.996 
a. Dependent Variable: Stature 
 
      If the length of right index finger (RIF)  alone is known, then the stature 
of an adult female person is estimated by regression equation number 6. 
                                       S=8.684x(RIF)+104.769 
 The correlation coefficient between the stature of an adult female and 
his right index finger length is found to be 0.649(R value) which is 
statistically significant at P value less than 0.001 level. The corresponding 
R2 ( 0.421), indicate that stature was explained correctly by right index 
finger length in 42.1percentage cases . In other words if we know the 
measurement of right index finger length, 42.1 percentage of times our 
prediction of stature estimation exactly matches with the actual stature of 
the female individual. 
In a study done by Raju[33] et al, the stature of an adult female is derived by 
regression equation as  
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                                      S=111.32+7.10x(RIF) 
In the study of Raju[33} correlation coefficient between the stature of an 
adult female and his right index finger length is found to be 0.54(R value) 
which is statistically significant at P value less than 0.001 level. The 
corresponding R2 ( 0.29 ), indicate that stature was explained correctly by 
right index finger length in 29.0 percentage cases . In other words if we 
know the measurement of right index finger length, 29.0 percentage of times 
our prediction of stature estimation exactly matches with the actual stature 
of the female individual. 
Chart showing analysis of variance ANOVAa 
Model 
Value of Sum 
of Squares 
df 
Value of 
Mean Square 
F Sig. 
1 
Regression 2847.653 1 2847.653 115.018 .000b 
Residual 5793.444 234 24.758   
Total 8641.096 235    
a. Dependent Variable: Stature 
b. Predictors: (Constant), LIFcm 
 
Coefficientsa 
Model 
Unstandardized 
Coefficients 
Standardized 
Coefficients 
t Sig. 
95.0% Confidence 
Interval for B 
B 
Std. 
Error 
Beta 
Value 
Lower 
Bound 
Value of 
Upper 
Bound 
1 
(Constant) 111.642 3.961  28.185 .000 103.838 119.446 
LIFcm 7.456 .695 .574 10.725 .000 6.087 8.826 
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a. Dependent Variable: Stature 
 
      If the length of left index finger (LIF)  alone is known, then the stature 
of an adult female person is estimated by regression equation number 7. 
                                       S=7.456x(LIF)+111.642 
 
 The correlation coefficient between the stature of an adult female and 
his left index finger length is found to be 0.574(R value) which is 
statistically significant at P value less than 0.001 level. The corresponding 
R2 ( 0.330 ), indicate that stature was explained correctly by left index finger 
length in 33.0 percent cases . In other words if we know the measurement of 
left index finger length, 33.0 percent of times our prediction of stature 
estimation exactly matches with the actual stature of the female individual. 
 
Analysis of variance ANOVAa 
Model 
Sum of 
Squares 
df Mean Square F Sig. 
1 
Regression 3718.992 1 3718.992 176.803 .000b 
Residual 4922.105 234 21.035   
Total 8641.096 235    
a. Dependent Variable: Stature 
b. Predictors: (Constant), RRFcm 
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Coefficientsa 
Model 
Value of 
Unstandardized 
Coefficients 
Standardized 
Coefficients 
value 
t Sig. 
95.0% 
Confidence 
Interval for B 
B 
Std. 
Error 
Beta 
Value 
of 
Lower 
Bound 
The 
Upper 
Bound 
value  
1 
(Constant) 106.678 3.570  29.882 .000 99.645 113.711 
RRFcm 8.283 .623 .656 13.297 .000 7.055 9.510 
a. Dependent Variable: Stature 
 
     If the length of right ring finger (RRF)  alone is known, then the stature 
of an adult  female person is estimated by regression equation number 8. 
                                       S=8.283x(RRF)+106.678 
 The correlation coefficient between the stature of an adult female and 
his right ring finger length is found to be 0.656(R value) which is 
statistically significant at P value less than 0.001 level. The corresponding 
R2 ( 0.430 ), indicate that stature was explained correctly by right ring finger 
length in 43.0 percentage cases . In other words if we know the 
measurement of right ring finger length, 43.0 percentage of times our 
prediction of stature estimation exactly matches with the actual stature of 
the female individual. 
In a study done by Raju[33] et al, the stature of an adult female is derived by 
regression equation as  
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                                      S=120.59+5.53x(RRF) 
In the study of Raju[33} correlation coefficient between the stature of an 
adult female and his right ring finger length is found to be 0.43(R value) 
which is statistically significant at P value less than 0.001 level. The 
corresponding R2 ( 0.19 ), indicate that stature was explained correctly by 
right ring finger length in 19.0 percentage cases . In other words if we know 
the measurement of right ring finger length, 19.0 percentage of times our 
prediction of stature estimation exactly matches with the actual stature of 
the female individual. 
 
Analysis of variance ANOVAa 
Model Value of Sum 
of Squares df Mean Square F Sig. 
1 
Regression 3448.224 1 3448.224 155.383 .000b 
Residual 5192.872 234 22.192   
Total 8641.096 235    
a. Dependent Variable: Stature 
b. Predictors: (Constant), LRFcm 
 
Coefficientsa 
Model 
Value of 
Unstandardized 
Coefficients 
Standardized 
Coefficients 
t Sig. 
95.0% 
Confidence 
Interval for B 
B Std. Error Beta 
Value 
of 
Lower 
Bound 
Upper 
Bound 
1 (Constant) 105.430 3.907  26.986 .000 97.733 113.127 LRFcm 8.499 .682 .632 12.465 .000 7.156 9.843 
a. Dependent Variable: Stature 
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        If the length of left ring finger (LRF)  alone is known, then the stature 
of an adult female person is estimated by regression equation number 9. 
                                       S=8.499x(LRF)+105.430 
The correlation coefficient between the stature of an adult female and 
his left ring finger length is found to be 0.632(R value) which is statistically 
significant at P value less than 0.001 level. The corresponding R2 ( 0.399 ), 
indicate that stature was explained correctly by left ring finger length in 39.9 
percentage cases . In other words if we know the measurement of left ring 
finger length, 39.9 percentage of times our prediction of stature estimation 
exactly matches with the actual stature of the female individual. 
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Male (n=264) 
Paired sample ‘t’ test 
 n Mean S.D Mean S.D t Df Statistical inference  
         
RHL(cms) 264 18.2947 .95343 
.0148 .24349 0.986 263 
.325>0.05 
Not Significant  LHL(cm) 264 18.3095 1.00149 
         
RHB(cm) 264 6.7564 .69858 
.0110 .23087 0.773 263 
.440>0.05 
Not Significant  LHB(cm) 264 6.7674 .69414 
         
RIF(cm) 264 6.6886 .70382 
.0099 .32253 0.497 262 
.620>0.05 
Not Significant  LIF(cm) 264 6.6787 .71841 
         
RRF(cm) 264 6.7212 .71273 
.0269 .34531 1.265 263 
.207>0.05 
Not Significant  LRF(cm) 264 6.6943 .73174 
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FOR MALE: 
 
Male The r 
value 
The r 
Square 
value 
The 
Adjusted 
R 
Square 
value 
Estimate 
of 
standard 
value of 
error 
The 
B 
value 
Constant P value 
RHLcms .657a .432 .429 4.79802 4.377 87.100 p<0.001 
LHLcm .639a .408 .406 4.89747 4.051 93.016 p<0.001 
RHBcm .790a .624 .623 3.90104 7.184 118.639 p<0.001 
LHBcm .805a .647 .646 3.77869 7.364 117.347 p<0.001 
RIFcm .761a .579 .577 4.13943 6.877 121.184 p<0.001 
LIFcm .745a .556 .554 4.24307 6.602 123.082 p<0.001 
RRFcm .744a .553 .551 4.25422 6.629 122.628 p<0.001 
LRFcm .743a .552 .550 4.25998 6.449 124.006 p<0.001 
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The analysis of varianceANOVAvalue. 
The Model The sum of Squares df 
The Square 
of mean 
value 
The value 
of f Sig. 
1 
The value 
regression 6872.65 1 6872.656 479.833 .000
b
 
The value of 
residual 3738.31 261 14.323   
The total 
value 10610.96 262    
2 
The value of 
regression 7394.89 2 3697.450 298.917 .000
c
 
The value of 
residual 3216.06 260 12.369   
The Total 
value 10610.96 262    
3 
The value of 
regression 7547.692 3 2515.897 212.719 .000
d
 
The value of 
residual 3063.274 259 11.827   
The Total 
value 10610.966 262    
4 
The value of 
regression 7650.974 4 1912.743 166.719 .000
e
 
The value of 
residual 2959.993 258 11.473   
Total 10610.96 262    
a.The Dependent Variable: Stature 
b.The Predictors: (Constant), LHBcm 
c. ThePredictors: (Constant), LHBcm, RHLcms 
d. ThePredictors: (Constant), LHBcm, RHLcms, RHBcm 
e. The Predictors: (Constant), LHBcm, RHLcms, RHBcm, LRFcm 
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The Coefficientsa 
The Model 
The 
Unstandardized 
Coefficients 
The 
Standardized 
Coefficients 
t Sig. 
For b value , 
Confidence 
interval of 95 % 
B Std. Error Beta 
The 
value of 
Lower 
Bound 
The 
value of 
Upper 
Bound 
1 
(Constant) 117.309 2.289  51.253 .000 112.802 121.816 
LHBcm 7.368 .336 .805 21.905 .000 6.706 8.031 
2 
(Constant) 93.842 4.191  22.389 .000 85.589 102.096 
LHBcm 5.866 .389 .641 15.087 .000 5.100 6.632 
RHLcms 1.839 .283 .276 6.498 .000 1.281 2.396 
3 
(Constant) 91.110 4.168  21.857 .000 82.901 99.318 
LHBcm 2.551 .998 .279 2.557 .011 .586 4.515 
RHLcms 1.969 .279 .296 7.057 .000 1.420 2.519 
RHBcm 3.371 .938 .371 3.594 .000 1.524 5.218 
4 
(Constant) 92.999 4.154  22.391 .000 84.820 101.179 
LHBcm 1.704 1.022 .186 1.667 .097 -.309 3.717 
RHLcms 1.710 .288 .257 5.935 .000 1.143 2.277 
RHBcm 3.165 .926 .348 3.417 .001 1.341 4.989 
LRFcm 1.491 .497 .172 3.000 .003 .512 2.469 
a. Dependent Variable: Stature 
 
 If all the three measurements like right hand length(RHL), right hand 
breadth(RHB) and left ring finger(LRF) are known . Then the stature of an 
adult male individual is estimated by regression equation No.1. 
Stature =constant + regression coefficient(dimension) +/- standard 
error of estimate. 
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                 S=1.710(RHL)+3.165(RHB)+1.491(LRF)+92.999+/- 4.191
 
 The  chart of anovaa 
The Model The Sum of 
Squares 
df The Square 
of mean 
The 
value of 
‘f’ 
Sig. 
1 Regression 4580.636 1 4580.636 198.976 .000b 
Residual 6031.501 262 23.021   
Total 10612.138 263    
a. Dependent Variable: Stature 
b. Predictors: (Constant), The value of RHL in cms 
 
Coefficientsa 
Model 
Unstandardized 
Coefficients 
Standardized 
Coefficients 
t Sig. 
93.0% 
Confidence 
Interval for B 
B Std. Error Beta 
Value 
of 
Lower 
Bound 
Value 
of 
Upper 
Bound 
1 
(Constant) 87.100 5.685  15.322 .000 75.907 98.294 
RHLcms 4.377 .310 .657 14.106 .000 3.766 4.988 
a. Dependent Variable: Stature 
 
 If the  right hand length(RHL)  alone is known, then the stature of an 
adult male person is estimated by regression equation number 2. 
                                       S=4.377x(RHL)+87.100+/- 5.685 
 The correlation coefficient between the stature of an adult male and 
his right hand length is found to be 0.657(R value) which is statistically 
significant at P value less than 0.001 level. The corresponding R2 ( 0.432 ), 
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indicate that stature was explained correctly by right hand length in 43.2 
percentage cases . In other words if we know the measurement of right hand 
length, 43.2 percentage of times our prediction of stature estimation exactly 
matches with the actual stature of the male individual. 
In a study conducted by venkatachalam[32] , the stature of an adult male by 
regression equation is derived as 
                      S= 58.161 + 5.830x(RHL) +/- 4.818. 
In the study done by venkatachalam[32], the correlation coefficient between 
the stature of an adult male and his right hand length is found to be 0.745(R 
value) which is statistically significant at P value less than 0.001 level. The 
corresponding R2 ( 0.555 ), indicate that stature was explained correctly by 
right hand length in 55.5 percentage cases . In other words if we know the 
measurement of right hand length, 55.5 percentage of times our prediction 
of stature estimation exactly matches with the actual stature of the male 
individual.  
By applying the values of RHL in cm the results of the stature(s) yield 
similar results with the results of Venkatachalam[32]. 
The table showing anovaa 
The model The sum of Squares df 
The mean 
Square 
The F 
value 
The 
Sig. 
1 
Regression 4328.008 1 4328.008 180.445 .000b 
Residual 6284.130 262 23.985   
Total 10612.138 263    
a. Dependent Variable: Stature 
b. Predictors: (Constant), The value of LHLincm 
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Coefficientsa 
Model 
Unstandardized 
Coefficients 
Standardized 
Coefficients 
t Sig. 
94.0% 
Confidence 
Interval for B 
B Std. Error Beta 
Lower 
Bound 
Upper 
Bound 
1 (Constant) 93.016 5.529  16.823 .000 82.129 103.904 
LHLcm 4.051 .302 .639 13.433 .000 3.457 4.644 
a. Dependent Variable: Stature 
 
 If the left hand length(LHL)  alone is known, then the stature of an 
adult male person is estimated by regression equation number 3. 
                                       S=4.051x(LHL)+93.016 
 
 The correlation coefficient between the stature of an adult male and 
his left hand length is found to be 0.639(R value) which is statistically 
significant at P value less than 0.001 level. The corresponding R2 ( 0.408 ), 
indicate that stature was explained correctly by left hand length in 40.8 
percentage cases . In other words if we know the measurement of left hand 
length, 40.8 percentage of times our prediction of stature estimation exactly 
matches with the actual stature of the male individual . 
In a study conducted by Venkatachalam[32] , the stature of an adult male by 
regression equation is derived as 
                      S= 58.940 + 5.744x(LHL) +/- 4.956. 
In the study done by Venkatachalam[32],the correlation coefficient between 
the stature of an adult male and his left hand length is found to be 0.728(R 
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value) which is statistically significant at P value less than 0.001 level. The 
corresponding R2 ( 0.529 ), indicate that stature was explained correctly by 
left hand length in 52.9 percentage cases . In other words if we know the 
measurement of left hand length, 52.9 percentage of times our prediction of 
stature estimation exactly matches with the actual stature of the male 
individual . 
By applying the values of LHL in cm the results of the stature(s) yield 
contradictory results with the results of Venkatachalam[32]. 
The chart showing anovaa 
The model 
The value 
Sum of 
Squares 
df The value of 
mean Square F Sig. 
1 
The 
Regression 6624.994 1 6624.994 435.336 .000
b
 
Residual 3987.143 262 15.218   
Total 10612.138 263    
a. Dependent Variable: Stature 
b. Predictors: (Constant), RHBcm 
 
Coefficientsa 
Model 
Value of 
Unstandardized 
Coefficients 
Value of 
Standardized 
Coefficients 
t Sig. 
94.0% Confidence 
Interval for B 
B Std. Error Beta 
Value 
of 
Lower 
Bound 
Value 
of 
Upper 
Bound 
1 (Constant) 118.639 2.339  50.725 .000 114.033 123.244 
RHBcm 7.184 .344 .790 20.865 .000 6.506 7.863 
a. Dependent Variable: Stature 
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 If the  right hand breadth (RHB)  alone is known, then the stature of 
an adult male person is estimated by regression equation number 4. 
                                       S=7.184x(RHB)+118.639 
 
 The correlation coefficient between the stature of an adult male and 
his right hand breadth is found to be 0.790(R value) which is statistically 
significant at P value less than 0.001 level. The corresponding R2 ( 0.624 ), 
indicate that stature was explained correctly by right hand breadth in 62.4 
percentage cases . In other words if we know the measurement of right hand 
breadth, 62.4 percentage of times our prediction of stature estimation 
exactly matches with the actual stature of the male individual. 
In the study done by Mudasirahamadkhan[34], the stature of an adult male is 
derived by regression equation as  
                       S = 164.66 + 1.17x(RHB) +/- 6.39 
 
The table showing ANOVAa 
The Model 
The value 
Sum of 
Squares 
df 
The value 
ofMean 
Square 
The F 
value  
Sig. 
1 
Regression 6871.174 1 6871.174 481.226 .000b 
Residual 3740.964 262 14.278   
Total 10612.138 263    
a. Dependent Variable: Stature 
b. Predictors: (Constant), LHBcm 
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Coefficientsa 
Model 
Unstandardized 
Coefficients 
Standardized 
Coefficients 
t Sig. 
94.0% Confidence 
Interval for B 
B 
Std. 
Error Beta 
The 
value of 
Lower 
Bound 
The 
value of 
Upper 
Bound 
1 
(Constant) 117.347 2.284  51.389 .000 112.851 121.844 
LHBcm 7.364 .336 .805 21.937 .000 6.703 8.025 
a. Dependent Variable: Stature 
 
 If the left hand breadth (LHB)  alone is known, then the stature of an 
adult male person is estimated by regression equation number 5. 
                                       S=7.364x(LHB)+117.347 
 
 The correlation coefficient between the stature of an adult male and 
his left hand breadth is found to be 0.805(R value) which is statistically 
significant at P value less than 0.001 level. The corresponding R2 ( 0.647 ), 
indicate that stature was explained correctly by left hand breadth in 64.7 
percentage cases . In other words if we know the measurement of left hand 
breadth, 64.7 percentage of times our prediction of stature estimation 
exactly matches with the actual stature of the male individual. 
In the study done by Mudasirahamadkhan[34], the stature of an adult male is 
derived by regression equation as  
                       S = 167.83 + 0.811x(LHB) +/- 6.39 
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The table showing ANOVAa 
The Model 
The value of 
Sum of 
Squares 
df 
Value of 
Mean 
Square 
The value 
of F 
Sig. 
1 
Regression 6138.752 1 6138.752 358.260 .000b 
Residual 4472.214 261 17.135   
Total 10610.966 262    
a. Dependent Variable: Stature 
b. Predictors: (Constant), RIFcm 
 
 
Coefficientsa 
Model 
Unstandardized 
Coefficients 
Standardized 
Coefficients 
t Sig. 
94.0% Confidence 
Interval for B 
B 
Std. 
Error 
Beta 
The 
value of 
Lower 
Bound 
The 
value of 
Upper 
Bound 
1 
(Constant) 121.184 2.444  49.591 .000 116.372 125.996 
RIFcm 6.877 .363 .761 18.928 .000 6.162 7.593 
a. Dependent Variable: Stature 
 
 If the length of right index finger (RIF)  alone is known, then the 
stature of an adult male person is estimated by regression equation number6. 
                                       S=6.877x(RIF)+121.184 
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The correlation coefficient between the stature of an adult male and his right 
index finger length is found to be 0.761(R value) which is statistically 
significant at P value less than 0.001 level. The corresponding R2 ( 0.579 ), 
indicate that stature was explained correctly by right index finger length in 
57.9 percentage cases . In other words if we know the measurement of right 
index finger length, 57.9 percentage of times our prediction of stature 
estimation exactly matches with the actual stature of the male individual. 
 
In a study done by Raju[33] et al, the stature of an adult male is derived by 
regression equation as  
                                      S=129.84+5.81x(RIF) 
In the study of Raju[33} correlation coefficient between the stature of an 
adult male and his right index finger length is found to be 0.34(R value) 
which is statistically significant at P value less than 0.001 level. The 
corresponding R2 ( 0.11 ), indicate that stature was explained correctly by 
right index finger length in 11.0 percentage cases . In other words if we 
know the measurement of right index finger length, 11.0 percentage of times 
our prediction of stature estimation exactly matches with the actual stature 
of the male individual. 
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The table showing ANOVAa 
Model 
Value of 
Sum of 
Squares 
df 
Value of 
Mean 
Square 
F Sig. 
1 
Regression 5895.184 1 5895.184 327.444 .000b 
Residual 4716.954 262 18.004   
Total 10612.138 263    
a. Dependent Variable: Stature 
b. Predictors: (Constant), LIFcm 
 
Coefficientsa 
Model 
Value of 
Unstandardized 
Coefficients 
Value of 
Standardized 
Coefficients 
t Sig. 
93.0% Confidence 
Interval for B 
B Std. 
Error 
Beta 
Value 
of 
Lower 
Bound 
Value 
of 
Upper 
Bound 
1 
(Constant) 123.082 2.451  50.218 .000 118.256 127.908 
LIFcm 6.602 .365 .745 18.095 .000 5.884 7.321 
a. Dependent Variable: Stature 
 
        If the length of left index finger (LIF)  alone is known, then the stature 
of an adult male person is estimated by regression equation number 7. 
                                       S=6.602x(LIF)+123.082 
 The correlation coefficient between the stature of an adult male and 
his left index finger length is found to be 0.745(R value) which is 
statistically significant at P value less than 0.001 level. The corresponding 
R2 ( 0.556 ), indicate that stature was explained correctly by left index finger 
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length in 55.6 percent cases . In other words if we know the measurement of 
left index finger length, 55.6 percent of times our prediction of stature 
estimation exactly matches with the actual stature of the male individual. 
 
Table showing ANOVAa 
Model 
Sum of 
Squares 
df 
Mean 
Square 
F Sig. 
1 
Regression 5870.365 1 5870.365 324.359 .000b 
Residual 4741.772 262 18.098   
Total 10612.138 263    
a. Dependent Variable: Stature 
b. Predictors: (Constant), RRFcm 
 
Coefficientsa 
Model 
Value of 
Unstandardized 
Coefficients 
Value of 
Standardized 
Coefficients 
t Sig. 
94.0% Confidence 
Interval for B 
B 
Std. 
Error 
Beta 
Value 
of 
Lower 
Bound 
Value 
of 
Upper 
Bound 
1 
(Constant) 122.628 2.488  49.295 .000 117.729 127.526 
RRFcm 6.629 .368 .744 18.010 .000 5.904 7.353 
a. Dependent Variable: Stature 
 
        If the length of right ring finger (RRF)  alone is known, then the stature 
of an adult male person is estimated by regression equation number 8. 
                                       S=6.629x(RRF)+122.628 
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The correlation coefficient between the stature of an adult male and his right 
ring finger length is found to be 0.744(R value) which is statistically 
significant at P value less than 0.001 level. The corresponding R2 ( 0.553 ), 
indicate that stature was explained correctly by right ring finger length in 
55.3 percentage cases . In other words if we know the measurement of right 
ring finger length, 55.3 percentage of times our prediction of stature 
estimation exactly matches with the actual stature of the male individual. 
 
In a study done by Raju[33] et al, the stature of an adult male is derived by 
regression equation as  
                                      S=96.44+10.14x(RRF) 
In the study of Raju[33} correlation coefficient between the stature of an 
adult male and his right ring finger length is found to be 0.57(R value) 
which is statistically significant at P value less than 0.001 level. The 
corresponding R2 ( 0.32 ), indicate that stature was explained correctly by 
right ring finger length in 32.0 percentage cases . In other words if we know 
the measurement of right ring finger length, 32.0 percentage of times our 
prediction of stature estimation exactly matches with the actual stature of 
the male individual. 
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Table showing ANOVAa 
Model 
Value of 
Sum of 
Squares 
df 
Value of 
Mean 
Square 
F Sig. 
1 
Regression 5857.518 1 5857.518 322.774 .000b 
Residual 4754.619 262 18.147   
Total 10612.138 263    
a. Dependent Variable: Stature 
b. Predictors: (Constant), LRFcm 
 
Coefficientsa 
Model 
Value of 
Unstandardized 
Coefficients 
Value of 
Standardized 
Coefficients t Sig. 
90.0% Confidence 
Interval for B 
B 
Std. 
Error 
Beta 
Lower 
Bound 
Upper 
Bound 
1 
(Constant) 124.006 2.417  51.297 .000 119.246 128.766 
LRFcm 6.449 .359 .743 17.966 .000 5.743 7.156 
a. Dependent Variable: Stature 
 
        If the length of left ring finger (LRF)  alone is known, then the stature 
of an adult male person is estimated by regression equation number 9. 
                                       S=6.449x(LRF)+124.006 
 The correlation coefficient between the stature of an adult male and 
his left ring finger length is found to be 0.743(R value) which is statistically 
significant at P value less than 0.001 level. The corresponding R2 ( 0.552 ), 
indicate that stature was explained correctly by left ring finger length in 55.2 
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percentage cases . In other words if we know the measurement of left ring 
finger length, 55.2percentage of times our prediction of stature estimation 
exactly matches with the actual stature of the male individual. 
 
 In this cross sectional study, 500 cases ranging from 18 to 25 years of 
age was taken in to consideration to study the relevance of their stature with 
hand length, hand breadth, ring finger length and index finger length of both 
right side and left side in both male and female sexes. 
 
 Using the eight parameters (right hand length, left hand length, right 
hand breadth, left hand breadth, right index finger length, left index finger 
length, right ring finger length, left ring finger length) , multiple and simple 
regression equations were derived for both sexes.  
 
 The present study shows that estimation of stature from above 
mentioned eight criteria’s are highly significant (P<0.001) for both sexes of 
male and female. So these parameters can be used for estimation of stature 
of a person. 
 
a) The value of R2 in case of males for right hand length is 0.432 which 
is highest and in case of female is 0.332 which is lowest. The 
standard error of estimation for males is 4.79 which is lowest and for 
females it is 4.96 which is highest. So right hand length is a better 
predictor of stature in males compared to females. 
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b) The value of R2 in case of males for left hand length is 0.408 which is 
highest and in case of female is 0.128 which is lowest. The standard 
error of estimation for males is 4.89 which is lowest and for females it 
is 5.67 which is highest. So left hand length is a better predictor of 
stature in males compared to females. 
c) The value of R2 in case of males for right hand breadth is 0.624 which 
is highest and in case of female is 0.364 which is lowest. The 
standard error of estimation for males is 3.90 which is lowest and for 
females it is 4.84 which is highest. So right hand breadth is a better 
predictor of stature in males compared to females. 
d) The value of R2 in case of males for left hand breadth is 0.647 which 
is highest and in case of female is 0.442 which is lowest. The 
standard error of estimation for males is 3.77 which is lowest and for 
females it is 4.54 which is highest. So left hand breadth is a better 
predictor of stature in males compared to females. 
e) The value of R2 in case of males for right index finger length is 0.579 
which is highest and in case of female is 0.421 which is lowest. The 
standard error of estimation for males is 4.13 which is lowest and for 
females it is 4.26 which is highest. So right index finger length is a 
better predictor of stature in males compared to females. 
f) The value of R2 in case of males for left index finger length is 0.556 
which is highest and in case of female is 0.330 which is lowest. The 
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standard error of estimation for males is 4.24 which is lowest and for 
females it is 4.97 which is highest. So left index finger length is a 
better predictor of stature in males compared to females. 
g) The value of R2 in case of males for right ring finger length is 0.553 
which is highest and in case of female is 0.430 which is lowest. The 
standard error of estimation for males is 4.25 which is lowest and for 
females it is 4.58 which is highest. So right ring finger length is a 
better predictor of stature in males compared to females. 
h) The value of R2 in case of males for left ring finger length is 0.552 
which is highest and in case of female is 0.399 which is lowest. The 
standard error of estimation for males is 4.26 which is lowest and for 
females it is 4.71 which is highest. So left ring finger length is a better 
predictor of stature in males compared to females. 
i) In order to assess the statistical difference between the males and 
females on both sides separately, paired sample ‘t’ test was 
performed. The statistical analysis in the table   indicates that bilateral 
variations are statistically insignificant. The results of this study was 
contradictory to the study done by Mudasirahamedkhan[34]. 
j) The datas in the TABLE shows that all parameters shows a 
significant correlation with stature which is similar to the results of 
the study done by Mudasirahamedkhan[34]. 
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k) The ring finger and index finger forms a significant correlation in 
estimation of stature which is similar to the results of Raju[33] et al. 
l) Based on the standard error of estimate values , the hand breadth had 
higher correlation than hand length which is contradictory to the 
results of Numen[36] et al and study done by Ozaslan[37] et al. 
m)  The mean value of hand length and hand breadth is higher in males 
compared to females and this result is similar to the study done by 
Ilayaperuma[35] et al and confirms the existence of sexual dimorphism 
in hand dimensions. 
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CONCLUSION 
It is concluded that dimensions of hand provides good reliability in 
estimation of stature. Estimation of stature forms a significant tool used in 
the partial identification of unidentified body and dismembered remains. 
The results of the present study indicates that following eight parameter like 
right hand length, left hand length, right hand breadth, left hand breadth, 
right index finger length, left index finger length, right ring finger length, 
left ring finger length are better predictors of stature in males and females. 
 The highest correlation coefficient with lowest standard error of 
estimate between the stature and the variables provides a greater reliability 
and accuracy in estimation of stature in both males and females.This study 
concluded the existence of sexual dimorphism in hand dimensions. 
The present study concluded that the above said eight variables have 
significant values for stature estimation even if only an amputated hand is 
found and other body parts are unavailable. The results of the present study 
is however applicable only when an intact finger and hand is examined. 
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